The induction and analysis of micronuclei and cell killing by ultraviolet-B radiation in human peripheral blood lymphocytes.
The DNA-damaging potential of ultraviolet-B (UVB) radiation was investigated by analyzing the frequency and origin of micronuclei (MN) in cytokinesis-blocked, binucleated (BN) peripheral blood lymphocytes (PBL) and cloning efficiencies (CE) of PBL after exposure to different fluences of UVB. In total, PBL obtained from five normal donors were investigated. The PBL from all donors showed a dose-related, linear-quadratic increase in the frequency of MN per 1000 BN cells and in the frequency of micronucleated BN cells. In two experiments the origin of UVB-induced MN was studied by analyzing MN for the presence or absence of centromeres by applying the MN assay in combination with a centromeric probe and fluorescence in situ hybridization. This revealed, for the first time, that UVB-induced MN were centromere negative, indicating that UVB acted exclusively as a clastogenic agent in the tested dose range. The PBL from all donors showed a clear dose-dependent decrease in CE, after UVB exposure. The UVB-exposed PBL from all donors showed an inverse relationship between the induction of MN and the decrease in CE, but regression analysis revealed no correlation between the induction of MN and the decrease in cell survival. It is concluded that UVB has a clastogenic and cytotoxic effect on PBL.